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Kisspeptin (18 #¢ Kiss 2. # Kp)& 1 KISSI/Kiss] R FH 4wty — M T L 2K, @t H %

& KissR(FR1E GPRS NS5 5T S M A B4, il WEsd sy £AE, B, &
& 7 #2 B (Cypriniformes) . #° 7% B (Perciforms) . # 7% H (Pleuronectiforms) ., # 7% H (Tetraodontiforms) |
i 4t B (Beloniforms) . #kh 7 H (Scorpaeniformes). # 7 E (Salmoniformes) % 4 # E (Gadiformes)% %
Fra kN T kiss/kissr 3EH, 18 Kiss/KissR 2 47 f 2 4 508 15 o 098 9018 A R 24 T
Tl MR TAENA, BHE A S LEPFA 2 kiss X 3 F kissr 2B, Kiss/KissR £ Fuxt 1 % 4 7H i 4%
WIER T RE G4, AXEERLE &% Kiss REZERNFARIR, 3t Kiss WEEF# ., &
58 S IH AR kiss/kissr Fk FAEF RAATRAE 6, BAEMWFEM £ % Kiss/KissR R G H AR

TR, AEEFRIEAT M.
KA

hESES S917;Q575; Q492  XHkFRIRFE A

T Bt 2 K kisspeptin [ HAZ{& KissR 7EMHFL
SRR A B BFE R s &4 T EEAEH (Roa
et al, 2011; Tena-Sempere, 2010), 124, BRE 24,
AL B MNP UE RN T kiss FEH . BRTGHE A
(Ornithorhynchus anatinus)9b, WiFL3S RAFE Kiss] F
s WIMZSTEAE kissla . kiss1b ¢ kiss2 =Fp3EA; €
TR AR kiss2 3 BEHfa(Danio rerio). i
(Oryzias latipes) . 4t (Carassius auratus). WM

# 2 ; Kisspeptin; kisspeptin receptor; 4£%; 554 5F; EE KL AL

SEHE  2095-9869(2018)04-0173-12

(Dicentrarchus labrax) . &8 (Morone saxatilis) 5 i
ft1 (Scomber japonicus)FAFAE kiss1 F kiss2 PHFRFEE

M, 1P F AL (Oreochromis niloticus). #Fii f1
Bt 4 (Epinephelus coioides) . %€ W Jil /R 8 (Solea
senegalensis) . - Br(Cynoglossus semilaevis)Vh J%
BB SR T i (Takifugu niphobles) T R UEE T kiss2 &
[A(Pasquier et al, 2014; Um et al, 2010; Wang et al,
2017b). HAT, EfEZMAEFUER T Kiss RS,

* i K AR Y B S AR 45 2% (201 7THY-XKQO1; 2017GHO05; 2018GH17). H E K =Rl 01 5% e # i K = w5 i
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HAE O AEFH R A A BT e 0F 580 H 25 58 %
(Akazome et al, 2010; Mechaly et al, 2013; Tena-
Sempere et al, 2012), A2 B85 M8 Kiss M HZ
RRBESEIE R, JEXT Kiss AR TIRE . 5 55 3L
W LAK kiss/kissr iR MM AT ARG 1018, BEm
TEXT 2 Kiss/KissR RGE AN T %, 5 Le i 5%
B4 A

1 Kisspeptin WA R SEEMKXR

KISS1 F:HA W)= NN (Homo sapiens) Bt E I
L MR A L rh A B AR B0 Y, R B R e A
MR ) DI GE , Kiss I W) 8% w44 0 5% B 40 il R
(Metastin) (Lee et al, 1996, 1997), Lee %(1999)M K
L(Rattus norvegicus) ki rF 4E T 1 FiE G A
HRSZAK, fn44h GPR54, 2 4FJ5 , Kiss BOANEILEZ
& GPR54 AN IEIERL A (Kotani e al, 2001; Muir et al,
2001; Ohtaki et al, 2001), 2003 4F, 2 M7 BF5E 41 K
W, RAE GPR54 FENFF R AEPENR DI REGR (de Roux
et al, 2003; Seminara et al, 2003). BffEHI5E K, 3
P RtBR KISS1 5 GPRS4 YIsgmibERR & & A543
fit(d’ Anglemont de Tassigny et al, 2007; Seminara et al,
2003), BLH] Kiss/GPRS4 RGEAEMFLA A FH A% Pk
T HAER

It JLAF, kisspeptin 1E S A FE IH 2 T HI4E F B
AT . W Kiss] BAEAEHE T 4 0 T A 20 i 2 {4
H: i & (Luteinizing hormone, LH)43 i (Chang et al,
2012; Yang et al, 2010), Kiss2 WAZHE T KM i &'
(Espigares et al, 2015b) IS4 ffi(Zmora et al, 2015)T
AN LH K BP9 & (Follicle-stimulating hormone,
FSH)/3Mh . BEAN, Kissl 3007 4 fae{k 40 1hp 1
FikKF-(Yang et al, 2010), SRiM, Kissl Fpsprhibfk
T BRI SR AR AR 1 RYZIBIKF- (Pasquier et al,
2011), MEMEEST Kiss2 St T8 ik (hp I fshp
[ 2 1k 7K - (Kitahashi et al, 2009), T Kiss2 4551 Hb,
TR TR A IRIR fshp FRIK L, X Ihp FRIA
IKETCR M (Shi et al, 2010), % L ATk, kisspeptin =
5T AT, H BRI S R A S

2 BEKisEREE, FHURNERIERFE

T KISS1/Kiss1 &N ERAESE, B 2008 4
AFEAEM AL e T HFPEIER . van Aerle %5
(2008)F = FE R 4 P 91 Je e L2k i, B IRHE
BT fa fI i 6555 S R S T kissl SEH . Bl
J& , Biran %(2008) 1 Kanda %5 (2008) 18 i 25 5 &,
3 I FEBEEy fa FE T ARAR T kiss? BRI 2009 4,

kiss2 FEPH B URAEBE Ty 0 | 5 SRR VA B v ol 5
i3k (Felip et al, 2009; Kitahashi et al, 2009), B thff
kiss1 & 4itH 116 NIRRT ATIAZ K, H C ARt
Lo YNLNSFGLRY (Y-Y JE=U) (Biran ef al, 2008;
van Aerle et al, 2008); BEIh{f kiss2 FEHZmfS 125 M4
FERRETARZ K, H C Rui%0 T iIkh FNYNPFGLRF
(F-F JE=) (Kitahashi er al, 2009), 52225l, HAtbhf
28 C At IRF 51 5 B BE AR ST 1T IRt &
¥ H. Iy B8 BT 75 1Y &% 4 7 31 (Akazome et al, 2010;
Pasquier et al, 2014), 7EMFLIEH, KISSI/Kiss] LA
i 3NN 2 AN AR, b, BT 1 R
it —¥45y S'UTR, AhEF 2 4% —ik4sr S'UTR
Je—34 CDS, Fl4y 75—k CDS M 3'UTR H4MEF
3 gt (Pasquier et al, 2014), [AlFE, BED A kiss] FEH
S 3 AN TR 2 AL, T kiss2 FEIH 2
AHNEFF 1 AN T2 B (Kitahashi et al, 2009), 2
PR 85 kiss2 FEFIEH 2 MR 1 AN EF
R, (IR, FLAEAE 2 Py Ak . R A kiss2_vi
i IEH Kiss2 FIAZ IR, B kiss2_vI Hiih—
Fhaa B R T e 2 ik (Mechaly et al, 2011),

112 kiss] M kiss2 WILH L5045 R Y Flom 5, B
[ — AP AR il X R b AT T 22 5% BE S kiss] &
LTE [R) R0 A e 2Rk, LR JE I, A s A R R
rh 2R R (Biran ef al, 2008); TEAMNEHL G, B
At kiss] FERRRFIRT G h Rk i, HRCA PR
(Biran er al, 2008), 52ZJl, FH#i(Felip et al, 2009;
Kitahashi et al, 2009) . KK ififi(Felip et al, 2009), 4
ffi(Li et al, 2009; Yang et al, 2010), fizffi(Shahjahan ef al,
2010) 3 M FPERR 1 kiss | 2k B o kiss2 th E 2
TE ik AR R b R 3k, W BE 5 £f (Kitahashi et al,
2009). T (Kitahashi et al, 2009), 4 fi(Li et al,
2009) . EX I I &5 (Felip et al, 2009). ZE PN /K 65
(Mechaly et al, 2011) 5 7 V.22 6% (Labeo rohita) (Saha
et al, 2016)% . WAL, kiss2 WAEM . BE. ONFZH:
AMNRALG ks, BARRIIE X B YRR 51k

2K kiss FEPRTEARIR A B W Bo/A 58 JE I R 35
P AE B 0 55 LA 2 oAy T il o MEPEBE H £
i kiss 1 ek EAEMAL S5 B Wi TH i, 84 d Ik g AH ;
1T P B £ i kiss 1 268 ARG AL ) 6 J] 3k BIEAE
12 JEE FIF T F#(Biran et al, 2008), t4h, BE 1 kiss2
FIRETEMALSS 30 d ik I8 (H (Kitahashi et al, 2009).
FRGERER, kiss "RES S TR ST HFME .
BRI kiss TEAS[R] AR 5E JR 9T 0 e a0 B P —
Ak, HEVERG kiss] ik bR 51k 5 B WAL,
WEPENN kiss] FeiREAEON 8k F it B REEAAS; BR
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T 43 N TE 5P B A BRI FIOR A B SO RS I Ah
WEMERN kiss2 3355 BEVE IR & B 1B W AR, BI7E o0/
HEWS J5 34 B e /IME (Selvaraj ef al, 2010), SR1T, K
kiss1 F2iR7KV-BEYE R & BB TR, TERE 1 U
IRBNEEAR ; BREE kiss] FRIBACT W REVERR & B B W
TEGN T AR 5 135 B4 (8 (Selvaraj et al, 2010), LA |
GEREW], kiss FIeS 5 TR AT . H
i1 28 kiss &35 7K V- L B R IR & B T A A B
(Alvarado et al, 2013; Migaud et al, 2012; Park et al,
2016; Saha et al, 2016; Shahi et al, 2017),

3 B kissr BEEE, KM= RIEFHE

Parhar 5 (2004) i K 7E P JE fa b %2 th T GPR54
Y[R 3 D] (kiss2r), B )5 7E 8 8 (Mugil cephalus)
(Nocillado et al, 2007) , 4=# ffi(Rachycentron canadum)
(Mohamed et al, 2007). ¥t fa(Biran et al, 2008,
van Aerle et al, 2008) . &R A (Pimephales promelas)
(Filby et al, 2008) . ZENNI/RBH(Mechaly et al, 2009) .,
K VG B B (Hippoglossus hippoglossus) (Mechaly et al,
2010) . #4744 BE A (Shi er al, 2010) K 2 5 4 7 fili
(Shahjahan et al, 2010)-F WSS 5E T kiss2r A, 55
A, kissIr FE KW AERE 5 i (Biran et al, 2008)., i
(Lee et al, 2009) K 4x 1t (Li et al, 2009)H# %5 Hi %
[F] kiss2 FEPRIZEA, 12478 BT A BEFE Y a2 o BRAEAE
kiss2r JEH, P kiss2/kiss2r ZGEAEHEA AT A s
1R5F . W BB 8 (Anguilla anguilla) B HiE—HA 3
M kissr J R A i 5 11 2 (Pasquier et al, 2012), 7EMH FL,
%rp, KissIR 3 5 ANAMR TR 4 DS AL,

H RN RN 1 kiss I ReH I 6 4N FH1 54
N & T4 il (Tena-Sempere et al, 2012), ZEPN /R
kiss2r L 5 NAMEF A1 4 D& F 4L (Mechaly
et al, 2009), Y10 kissr 5 ZFh 8T A4, N gE
IR B5(2 B kiss2r HL) (Mechaly et al, 2009), #
ZMWii(Seriola lalandi) (5 R kiss2r W.2Y) (Nocillado et al,
2012) ¥ 58 4 A6 0. Thunnus maccoyii) (2 Fh kiss2r WHY)
(Nocillado ez al, 2012) , B E (5 Fft kissIr WAY) (Onuma
et al, 2012) KM B3 Flt kiss1r \WHAY) (Pasquier et al,
2012), fii2s KissR J&F G S HAMBZIA, M 3 4N
HNER 3 AP ER AR N3 X DA KR C 3 X 4T o
1 ffi(Nocillado er al, 2007) . K PG L (Mechaly e al,
2010). & 575 J7fifi(Shahjahan ef al, 2010). W4
ffi(Nocillado et al, 2012) . # 5&#f(Nocillado et al, 2012)
Ko 5 65 (Wang er al, 2017a)f%) Kiss2R HFETE 3
ABERALAT S5 A A BRI A7 05,
e, kisslr X kiss2r W2H 235040 R A

o BEE M kisslr FEAEMMELTRE, . T
JIE L JR AR S i 4H 40t A ir #2318 (Biran et al, 2008).
it kiss Ir P FRIBBI AN 80, MM kissir
My IB A A, RO . PERR SO, R
TETFEAR PR FRIR ; WM kissIr T BAE G R 335, FE68
O E L AR S MR A A A rh R A R BAIR, AE AR
#ik(Ohga et al, 2013), 4xff1 kiss2r FEAERIH 35,
TEPE BRI NG W7 A R b A 235 (Li et al, 2009) 5 B 68
i kiss2r FEEAE NN AR R 5k, (HAE IR RIE i 41
N F IR (Pasquier et al, 2011), SKX1M0, kiss2r RAERR
T fi (Anoplopoma fimbria) i ' 3¢ ik (Fairgrieve et al,
2016), SMASKUL, kiss2r TEREIR A (Filby et al, 2008)
B ffi(Biran et al, 2008; van Aerle et al, 2008), ZEP
TR 8 (Mechaly et al, 2009), & 5 %575 fili(Shahjahan
et al,2010), WE4Hffi(Nocillado er al, 2012), 5%
#ii(Nocillado et al, 2012), fifffi(Ohga et al, 2013) } 2
T (Wang et al, 20172 b B ik, Ak,
kiss2r WAETEMR . BUEE KEEL . LOME & HABSNE H 2
AR, BARRBEAE YA F .

WH, WILE T BN KissIR BRIk KT B
1 &k 3 P34 i (Dungan et al, 2006), 35 kissr (3235
R 5 AR T R A G BN kiss2r FRIBIKT-Ril
PERR & B MR, 767 B WIHTIR5 5 5 (Nocillado
et al, 2007), KM, ZEH M B NPT
SR kiss2r WYFRIKH ALY TE T F 015 BUE(E (Filby
et al, 2008; Mechaly et al, 2010; Mohamed et al,
2007), BEE NN kiss2r IFRIBEIENHLIS 8 JI
EEYEIN, S RIRARCK; T kissIr WK ELE
LI 6 JEIRT g B, S — ELARFFE 12 J8(Biran et
al, 2008), fa€A N kissr 78 [F] A2 58 J8 0 pY 2o iA=L
BN SM, HEA kisslr ) kiss2r BIFER KA
BRSSO Bl R ARk s ME AN kiss1r X kiss2r 1)
FEIR KT 7E 5P B A B S B I ik B (E, 4k
1M Pt B9 52 & B L IR 2 AR K F-(Ohga er al, 2013),
Wi 8 kissIr X AKCFRAPERR L B BT, 1EKE 1k
AR B WAL s TTRS B kiss2r Rk AKEASBEYE AR &
B M ARk (Ohga et al, 2013), Z& L ATIR, kissr 1]
25 TR FENE I LETEERAT .

4 Kisspeptin Xt EEFHPIEIERATAR

41 Kisspeptin St TEMEMERBEZBM AR
(Gonadotropin-releasing hormone, GnRH){# £ JT
i 1 AR 3R R B B i
GnRH J& 3 (402 1 IR R & 5 20 i 1 32 242
HER -, TR R B 2 TP AAAE 2 /0 2 Fh GnRH £ Jik
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(Zohar et al, 2010; 5%, 2017), Parhar %5(2004) &
WAEB At S T kiss2r BN, FFib—2EUESE kiss2r
1 GnRH1. GnRH2 K. GnRH3 #i& ik, X%
HH Kiss2 fEMS HEAFEH T GnRH #1400, #Emism
TGP R R 4% e Bl rh, AR SRR R
Kissl BEfEE# GnRH3 #1280 Y H 1 3] (Electrical
activity) , il i K 2 28 51 FH W 52 fik 4% 338 24 IR 17
Kiss1 55 GnRH3 Mo H G 5, XK Kissl
DA T] 422y 2 3 28 Ml oA 4% 32F 177 9806 GnRH3 BT
HL 1% 3l1(Zhao et al, 2012),

T HRAFEZ TN kiss [ gnrh FEH, 33K Kiss £
JEXT gnrh HOFEIR IR LA etk o MRS /WILIRIE5 Kiss1
1 Kiss2 YIARFZ M BE D i F1 4238 58085 (M. saxatilis x
M. chrysops) i gnrh2 V)% gnrh3 i3k /K F-(Kitahashi
et al,2009; Zmora et al, 2012), [Alf, Kiss2 HAFE
P B EARNEE T i gnrh2 DL gnrh3 3RS
JKF-(Wang et al, 2017a). [ FEEST Kissl AN 5200 4k
AN gnrh2 BRI, RS T gnrh3 BFRIEK
F-(Filby et al, 2008). 1fii 5 I FE 5T Kiss2 A5 0 &b A1
BEf6 T i gnrh3 W3RIEKF-, HMEHET gnrhl 13
iK7KF-(Shi et al, 2010). [FIRE, B8 S GT Kiss2 tfE
T RE B A gnrhl B FR kK (Park et al,
2016), FHJz, MK 5 Kissl Al Kiss2 HJFEAE T BX
BT P IN gnrhl R gnrh2 B8 KE, ST N
gnrh3 JCT s gnrnl B2 IKKEJCR2 0 (Espigares et
al, 2015a), HEAL Kissl Ml Kiss2 500 15 250
gnrhl BF2357KF-(Nocillado et al, 2013), FIFFILT 4
SR gnrhl \gnrh2 J gnrh3 W) 33K K F(Zmora et al,
2014), FEAJE Kiss XA N gnrnl FIE IR BAT
PEG 50, I HBPe TR . K FHAE Kissl
N Kiss2 BIAFE WA HEVERK gnrhl BYZ5KFE, 1T Kiss2
FEE T WEVERN gnrhl B35 7KF-(Selvaraj et al, 2013a).
ARG 28 VE ST Kiss1 H1 Kiss2 B HELENR gnrhl (1)
FRIRIKF-, T Kiss2 ] T HEVERG gnrhl 1Kk
(Ohga et al, 2014), MAl, Kiss ¥ 2438 58005 gnrhl
IR 5 AETE R A G, e AT, WLREESS
Kissl il Kiss2 ¥ FIH T gnrhl WFREKIE; EMER
I, Kissl AR gnrhl HFKKF, SR, Kiss2
BEMEMS T gnrhl WERIE K (Zmora et al, 2012).
ZE R, Kiss XN BN gnrh YR R B
YRR SR e ) 2 S AR R RN S s A
AHX, A, Kissl Fl Kiss2 TEAFEYFNEIZ 5458
P BVE T AnT e r 22 572 .

4.2 Kisspeptin M EXHEE K5 5K Z2 M
JE s R I Kliss 1 ANSE M EE D) fa a4 K (Growth

hormone) gh. [hf } fshp W) 3&ik7KF-(Kitahashi et al,
2009), B T B AN 28 1 5 Kiss 1 44 A 5 i fify £ 3 K
Ihp T2 fshp 131K K ¥ (Ohga et al, 2014; Selvaraj et al,
2013b). Kiss1 454 b R T KR 658 i 5 4 40 fd. 7h B
(IR IR, Xt gh. gtho, fshp R tshp HIZEI5 R I
M (Pasquier et al, 2011), #Hfz, Kissl ¥4 T 4 1
KAl gh ., 1hp S pri ) 3F3iE7KF-(Yang et al, 2010).
KM Kiss1, HARUE T HEAEFE R0 AR 1hp I
fshB 33k K F-(Nocillado er al, 2013). J§ & 1 5F
Kiss2 AN S M BE T fa T {A gh (19 FR3K5KF 23T 1hp
K fshp 1335 7K F-(Kitahashi et al, 2009), 4% , Kiss2
SR 8 258l (Nocillado er al, 2013) . 2-506(Zmora et al,
2014) J2 BRI i 855 (Espigares et al, 2015b)TEIK [hp K
Sfshp [FIEIKT . Kiss2 FeSFHEHEHE T &bk A 3 fa
TR fshp BFRIE R, X Ihp BIFEIR K- ICRE (Shi et al,
2010). f7 PG Kiss2 ANmiG gk g M fshp
[ 2235 7K - (Selvaraj et al, 2013b), i il fik 28 v 5t
Kiss2 #IfE i T —# 3Rk /KF-(Ohga et al, 2014), £
TR, Kiss X T4 R 35 N i R s HEE B A Y
Fhpe S, 5 T s AR FE R A G
M TS fE7E 2 A Kiss 2k, Kiss Xf 2k
PR ER 430 B 52 TN A2 2% o LA 73 B Kiss1 AT Kiss2
YIS T A R B RN TR B i LH K- (Felip et al,
2009); JEHEEST Kissl 1MidE Kiss2 W48 R T 1 g 2
P4 0L LHKSE (Li et al, 2009).1H Kiss1 il Kiss2
BI04 0 AR 40 i LH 203 (Li et al, 2009) A% ,
HAWIRFRM, Kissl HEAEHE T 4 MEAM LH 5
W (Chang et al, 2012; Yang et al, 2010), FITHFITHR
i, Kiss2 Midk Kiss1 {2 T KR i 65 (Espigares ef al,
2015b) 1456 (Zmora et al, 2015)FERA0L LH 73
Kiss1 Fll Kiss2 Xt 4258 4 40t LH 433 B IR ¥ 7E 5 48
FE ORI oG o 767 A AT, LA ST Kiss2 1M dE Kiss1
O T Mg b LH KSF s 7 R A 950, Kiss1 Al Kiss2
P T i iE B LH K (Zmora et al, 2012), KT
FSH 438, WUATES Kiss2 425 T 5 & W18 IRk
DI 5 L7 FSH /K-, {HJ& , Kiss1 JCRZ M (Felip et al,
2009). [AFfE, Kiss2 i3k Kiss1 {2 T K i {4
08 FSH 43 (Espigares et al, 2015b), IL4), Kissl
Hl Kiss2 PEHE T 2520440 FSH 43-A(Zmora et al,
2015), KA Kiss2 B HIRRAR T 4805 105
FSH /K F(Zmora et al, 2014), 7Efa25H, 5T Kiss %t
GH 4Hb A W F 4 ff, Kissl ik T 4 fa skl
MJ GH 43#(Chang et al, 2012; Yang et al, 2010) . %¢ - fif
W, Kiss X AR5 R 70 Wb i 48 FH R P R L A 5 %)
WIS s AR 5, £L AR [ — R A 5] A= 5 3
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Kiss1 il Kiss2 A BE&4FE T ASRIFIVEH
4.3 Kisspeptin TR E B K& L EIEEHE 2 i HI =200

B TYER T F s AR oh , Kiss WABE B %EAE
TR, ITRZ & & K2 BB R o, it
SR AR SRS . Fe®), Elizur %5(2011)i i K 074
WFFE W], Kissl 1 Kiss2 HJREAE H#ET 7 59 09 2
WG L o W5 TE &5 (Morone chrysops)HF5¢
K, KHIES Kiss] Fl Kiss2 LI [] 15 B e ik
T MERETE R R F (Beck er al, 2012), Bz T Kissl
Wi 1 66 Ml IEVE IR & L B Kiss2 Joi2 Ml (Selvaraj
etal,2013a), SR, MEMEIESS Kiss2 {2t T & 9F f i
HE: IR % (Park et al, 2016), Kissl WAZHE T /Nl
(Amphiprion melanopus; WEMERVA, Jo I My 350 5
12 (Kim et al, 2015) A0, Tang %5(2015)i8 . TALENS
WFFTHI , B kiss/kissr RGIFAEIMBE SRR KL E
APTJEHL, E2(17B-estradiol)A1 11-KT(11-ketotes-
tosterone) 73 7l & 2 5 O 5L FIRS 1 & B %) M 2 2 [ i
MR, L322 )ik LH & FSH %, 7Ef
HAFF ST 22, Kiss 8 2 52 M 2% 11 Pt 0 2% b a0 7 5
WPERR & o B2 N HRAE Kiss1 43136 10 7 e i fafy €21 111 335
E2 K 11-KT #Y7K F(Selvaraj et al, 2013a), REIEES
Kiss2 143 738G hn 1 A %7 E #0102 M2 11-KT #Y7K
F-(Park et al, 2016). #R1i, HUAH Kiss1 Fl Kiss2 BIA5
M 5 25 L7 11-KT 7KF(Nocillado et al, 2013), & E
ik, Kiss Xt 6 28EMR K B B2 1 Bt 0 38 0 s 1) A 95
TEFRBA YRR S, TR — B WA.

5 fa3 kisspeptin H{E S S H

FEMFFLE T, Kiss BEAE TS ZFh 40 i P9 15 538
%, #ilin PLC/IP3/PKC. MAPK LI K Ca®'ii J& 45
(Castano et al, 2009; Pasquier et al, 2014), AR FLZE
A 6 Kiss 15 57 SHLH R UF SR 3D o FE Mt
Jirf, Moon %5(2009)if it CRE-luc(X )i AC/PKA i
PE)VHI SRE-luc(W 1 PLC/PKC i B%) IR 5 R G %W,
Kiss REUSITG#5 Y% T 2 (Rana catesbeiana) Kiss2R
AR DN A B 2T 4E 20 i) 2R (CV-1 cells)H SRE-luc HY{f
P, {HXF CRE-luc {&PEICE M, LAk, PKC #l5]
GF109203X TiALFE CV-1 21l 7 o 2 P HLFFAIR T Kiss
7% 5% SRE-luc WY&, 1M Rho 3 HI57 Y-27632
TALFE CV-1 AL R AR5 BHMT T Kiss 7559 SRE-luc
FE M, EIRES R IR, 2B i Kiss2R A REE %5 PKC
BB, #8405 Rho I @ H B E (Moon et al,
2009), [FIEE, FEVNIRYE (Xenopus laevis) 3 F KissR 3,
#55 PKC 3 i HX (Lee er al, 2009).

e, iFAELE 2 Fl Kiss & 3 # KissR, H
AN EAR S 32 Rk Z [ RERE BAE , SBOLE 57 S L
TR 2. &b A B HAFAE Kiss2/Kiss2R R4,
Kiss2 REMLIMIG %YL T A3 fh Kiss2R Y COS-7 4iljiEg
Z " SRE-luc [P, {Hi2, %t CRE-luc {if 4 JCH2 A
(Shi et al, 2010), [FFE, BED A Kiss2R 1 H 5 PKC i
FRABIE , 1M Kiss1R 95 PKC 1 PKA Jifl J% 1 5¢ (Biran
et al, 2008), #iSZ, fififh KissIR H 5 PKC i B 5k,
M Kiss2R 5 PKC F1 PKA i &{H 5% (Ohga et al,
2013), RAEWEHE AR ESRWHA Y 5 ) Kiss2R
¥15 PKC F1 PKA i@ FgEE, (HHIfEE%H PKC
18 A S (Nocillado et al, 2012; Wang et al, 2017¢), it
A, 7E 4 £ A RN I i A7 AE 2 B Kiss Al KissR, &
FRECARSIRETANG 2 FhAz 44, (HFR BN ) B AR e 45
ko BN Kiss] 5 Kiss1R 2EFWER S, 1M Kiss2 5
Kiss2R R , BCIRZ KL A )5 BIRRIE PKA
F1 PKC i % (Felip et al, 2015), #H/2, 4:fi Kissl 5
Kiss2R SEFIPERET, 1 Kiss2 55 KissIR 3£ At 45
L, ESA R, WIHRREE PKA Al PKC 38 #%(Li et
al, 2009), It4h, Ca’@IES 5T Kissl BSR4 M
TERYHHM LH M GH 43 (Chang et al, 2012), %; FJfT
i, ZMESEBN ST MIE Kiss/KissR REH )
AE, SR Kiss S5 24 G IR B9 /E FBLH] P 2%
ANGEE, BB IRAWIE

6 £z kisskissr RGEHIRIZFIZFHR

6.1 MEEBEMERBIRIFEHEIT kiss/kissr ZSH
R ER

PR [ B 2 RN kiss FEDH TR ) B 4%
Nz —, HX} kiss F PR AYAS [R) 8 72 (L8 8 56 55
i T PP 2% I 38 2 X A VR 9 1) I B BRI, X
2 A B P 28 9 43 WA TERT 5 1 — K i J (Kitahashi
etal,2013), TEF T, ONEVIBRE, SEOLT bk
JE |25 75 (Nucleus ventral tuberis, NVT)H Kissl #14
JURYBCR W EPERRAR, I B2 AbBR)S, NVT # Kissl
P2 IC R RCE R B AR K, X NVT H Kissl
ML RES 5 T A B4 1) IE S 5% (Kanda et al,
2008)., i —LA5R R, HE Kissl fiZ Rk E2
ZH, BRI Kiss2 M2t AR B2 20k, HONEY)
B JG ANFZ M Kiss2 M4 oA, X R M Kissl 1Mk
Kiss2 H4%5 5 T % 8L 545 (Mitani et al, 2010).
FRL, BRELVIBRIG , HFRAK T & T A ET X (Preoptic
area, POA)H Kiss2 &I % &, 1 E2 2P /5 POA
H, Kiss2 M2t gs IR RIARKE, JEE, HE
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Kiss2 f1Z2eH 3R B2 214K, iX 3R Kiss2 13k Kissl,
HiE2 5 T & Mm4 51481 (Kanda et al, 2012), E2 {23
TREE N kiss2 kiss2r I kiss1 WIZRIK KX kiss1r
B35 K TC M (Servili et al, 2011), 52225, E2
WAL VE T W 2115 2 8 (Chrysiptera cyanea)lixi FRK I i
i AR A M kiss 1r J kiss2r 3835 7K F-(Espigares et al,
2015b; Imamura et al, 2016), $Xifi, FH E2 ZbFHHNEL1]
B3 B I g 5, R SE A R Ee il kissT | kiss2
kiss1r X kiss2r B)32157KF(Alvarado et al, 2016) . [F]#E,
E2 W RZ M0 2 5 65 T el kiss2 J2 kiss2r B9FRIA
JKF-(Wang et al, 2017b). HRIEHE KA BRI AR ,
EE2(17a-ethinylestradiol) {2 #F B # 1l il T 5 #7 il i
(Gobiocypris rarus)iii kissl . kiss2. kisslr ]2 kiss2r By
22K IKF(Yang et al, 2016).

Kiss/KissR RGEMA 7 T il (Testosterone, T)X}
AR BRI SRR o — 7, SRR A P DR SR IR S
MY MEPE S5 80, FRAR T M kissl . kiss2 K kiss2r
(3 157K (Klenke ef al, 2011), 55 —J5 17, FHES2H kb
FEOKG BLUT % J5 A0 e v RO g fo RIS 1 T B i v
kiss2 WFRIKAKN, AW kiss] . kisslr J2 kiss2r
1Y 23k 7K F-(Alvarado et al, 2016), R, SEEAfEIE T
T RO VA 5 S AR A I kiss 17 B keiss2r B TRA K,
Xt kiss2 B93¢5 7K JC R (Espigares et al, 2015b). 1t
Hh, SEERA AT BN G kiss2 M kiss2r
[l 3 157K F-(Wang et al, 2017b). HRT, ST HARBR L
# (Thyroid hormone) X 25 kiss/kissr 2 58 (VR ¥EAE
UL T H e A0, G I S R AR R, W b 1
BARMORN kiss2 BIFRIBIK-, (Hl T HARBRIMER 2K
ANTE Kiss2 ph e Rk, X R UIHUR BRI E & U]
F 1 J7 S kiss2 1363k (Ogawa et al, 2013). %¢ L
FIT R , 205 ] i 2 B HOR R B 3R Sl Ak 52 W) keiss ks
FR G0 R TR KV 1T 5 M £ 28 AR B R 4

6.2 Kisspeptin Z#Z KT kisskissr RGRIAEIER

fEfaZsvp, Kiss X kiss/kissr ZRG0W) H 23 b iE3E
WHEAT THFSE . M e 5 Kiss1 A 7 5 o b SR 44
Wi kiss1 B2k 7KF-(Ogawa et al, 2012), i Kiss2 fi¢
PET 2058 T BN kiss2 BYFRIRKFE(Wang et al,
2017a), MEREEST Kissl SR T RRIIR NG kiss2r (1)
FikKF-(Filby et al, 2008), 9K 1 , HAH Kiss1 Fl Kiss2
IR0 B S kiss 2r 19 223K 7K F-(Nocillado et al,
2013), [AAE, A 2= 73 0 Kiss1 Fil Kiss2 A 52 1 Mg
VRS R el kisslr X kiss2r BFRIEKE, HESET
HTH RN kiss2r 131k 7K - (Espigares et al, 2015a), i
Kiss2 HIFH T 208 5 85 T i kiss2r (357K

(Wang et al, 2017a). F¢5l2 Kiss X A4438 55801l kiss2r
() Ze ik R 5 AR T R A G, e AT, WLRESS
Kiss1 ANFEM kiss2r 33K KF, 1M Kiss2 L T kiss2r
IFRIBAKF s TEHIRE IR, Kissl Fl Kiss2 ¥ 5 2%
A T kiss2r B32357KF-(Zmora et al, 2012), 4
iR, Kiss ¥ kiss/kissr 2GR IEE R YT . A58 )5
WIRTESHEAR S, £ 2R R — PP AR ) A 58 FE 1
Kiss1 il Kiss2 I B8 & T AFIIE

2 4 IR 3% &K 90 il # % (Gonadotropin-inhibitory
hormone, GnIH) &1z 4> 1k 7F HHE S ¥ v 45 78 B o
— BA MG ARSI RE R T i d 2 ik, oz Ak
GnIHR (ZHiBFRIE GPR147)40 54 FH T ik — Ak — 1
JiR i 1 i B2 ) Bl W) A B U 45 (Tsutsui et al, 2010;
Ubuka et al, 2016; Wang et al, 2018), HTFil, MmZ3|
THFLEEEE R T gnih/gnihr WIRIEIEN, I H AR
%5 gnih FEH G A 2 FoliE 3 MU ik, B GnlH-1,
GnlH-2 2 GnlH-3 (Ogawa et al, 2014; Tsutsui et al,
2010; Ubuka et al, 2016; FiE%E, 2016), GnIH X}
kiss/kissr W ZEik ¥ A D RURIE . 75210 5
GnlIH-1 Fl GnIH-2 ¥R T i kiss2 BFIEK
R, 2017), JE ISRV A BE (4 3 F GnlH £
R AR T i kiss2 FYF6IK7KF-(Wang et al,
2015), MeAh, MFLZE GnlH [FIVEZ Ik RERP3 A
M A B, kiss 1 #6315 7KF-(Johnson et al, 2008) . S 45 ] g
RS M ST GnIH-1 RS20 EN kissi | kiss2 | kissIr
K kiss2r 1 ZRIKIKF, HZ, GnIH-2 BFEKT kiss] |
kiss2 N kiss 1r BF235 /K- X Ui B ZE RO TAEfF |, GnIH-2
TR T A U (4 40 6 /E H (Paullada-Salmeron
etal, 2016),

A Kiss RENSE T HAZA/EH F GnRH #4T,
2t GnRH 43-pE i A58l , GnRH WEEHS [ 1E
T kiss/kissr 245, #1052 0 H K )45 . GnRH 2&
L141(D-Ala®, Pro’Net)-mGnRHa {23 T KR Y ¥ i T {4
MM kiss2 WIFRIKIKFE, X kisslr I kiss2r Feik /K
TGN (Espigares et al, 2015b). [AlFE, GnRH 5
S0 VSRR 22 1 5 88 kiss2r 193635 7KF-(Nocillado
et al, 2013; Wang et al, 2017a), WAL 1 5
kiss2 [ FRKIKF-(Wang et al, 2017a), Mz, KT
GnRH X kiss/kissr 780003k RS VE 58870, 75
B IRAWF

FERXT Kiss/kissr &4 HIAEIE A

ot B 5 i .28 Ko At A 3l 4 A B R A Y —
AT B R, AR 2 s SR 0] 430 )
M2/ S (Kitahashi e al, 2013), HET, X TR

6.3
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2 kiss/kissr FRG0 R FRIR PN FE AN B> HAFAE
il NRREE MG RN T B AR AN kiss2r BYFRIKK
o, RUDEIRAENS DL B 2 321 7 SR kiss2r
93215 (Martinez-Chavez et al, 2008). [AJFE, Hrzitk
I B S SR YN I B K kiss 1 I kiss Ir W IR AN
FHBE 2= AR Ak ] A2 fk (Espigares et al, 2017), £GHR
(BHARDVAMT, FHET iz E M55 Kissl
P2 T B 0 25 M T D E IR B EIRE) (Kanda
et al, 2008) . T FERIALL [ 4R 6 HE (2 2 A5 58 ) S AR Fp 2
PESCHRAMH A=) 2T, KPUPEES (Gadus morhua)lli
kiss2 J kiss2r I8 8 T0 W E 22 5, X UL A
M KVY PR kiss2/kiss2r B[R ik (Cowan et al,
2012) Rl &4l B R VE T BE S RN kiss] M kiss2
1235 7K - (Carnevali et al, 2011), ZI4M ] T K 76 i
1 kiss1 J% kiss2 &35 7KF-(Alvarado et al, 2015), £5
7R, Kiss/KissR RGEAHES T T OCI (SR RIEER)
X A PR AR, AR L AARAE I HL ] PR o
5, T st R AEAY

6.4 REXT kiss/kissr RGHIFHEIER

X AR T BN T T ek R S e A R 4 ) — A
WEEABEN T AR T 30 AR e il £a 284
BA, A FHLEIATE 2 o Kiss VB0 #2845 5
B —ANEEN T, WX kiss/kissr FeDd A2k R
YEHIAA T RI2E5T . B fh il ZAETEE R 26°C~
28°C, LT 20°CEc#H & T 30°CHIREREATIL o ne
(Shahjahan et al, 2013), F#5F & i 8 FLE(15°C) . 1E
R (27°C)FIEIR(35°C) 7 d JF WP & B, I 2H 3
Lot A kiss ] P ERIA T WA PRSI0, SR kiss1 1)
Tk 5 IE R A T8 F 225 mi R A
T B B 4l kiss2 B35 B IE Y 4 b S
fik(Shahjahan et al, 2013), Ht4h, KRG T H 5
RN ARG X kiss Ir (3R, SR, MIRIEAN
e R ST REAR T B By R e 0 S5 40 B X kisis 2 118 6 38
it (Shahjahan et al, 2013). b2 LN, HEFHE
PE St kissl/kisslr M kiss2/kiss2r 335 B91E VL H &
AE, (RIS T kissl/kisslr 255, MR EATE RS
W T kiss2/kiss2r 2258, WA kissl/kisslr F kiss2/
kiss2r G ES S T B AR R) i 4 PRI fE(Shahjahan
etal,2013),

[FIAE, B RS AR E TR (14°C) . 1E W
QUC)MEIRQ28C) 7 d JaWFst & B, MK IE 40 A e
PERRAE R GST W 25 M RRAIG s AR RN s R ZE A kisis 2/
kiss2r Feihf A W E VERRAL; SRy, ARIR A iR e
M T 106 gnrh ] FEK fshp K Ihp 597235 7KF-(Shahjahan

et al, 2016), iRZEFFRIH, IR 1 iy Y5 20 30 A 0 i
kiss/gnrh1/gth 25t , #F M7 FH T & 5 A48 07 il A= 58 o R I
ff1(Odontesthes bonariensis)PERRE . /b5 1RE
BEMK, MIEQ7C~19C) T8 100% %M, =ik
(29C)FEL 100%41E, 1] 24°C~25°°C T F5Mfl A L 5]
£ (Tovar Bohorquez et al, 2017), TERmIEEMHT,
DT B I ER kiss2 WK RAEWEALIS 4 8 0%
PERGIN s MIAEARRSEAT T, WS kiss2 RIS BETERFL
J& 8 FINGRREAAS, X W] Kiss2 A RBFEMEME & B
T PRI P B B k42 T 8 2E/E H (Tovar Bohorquez
etal,2017),

6.5 HLIEXT kiss/kissr R4 HIHIEIE R

BRRA W SEmh Y AEES . BHAr, T
Kiss /-5 (0 R 5t T 5 A2 58 2 0] 56 R F R 480 7
HELZET, YUERS BN B (Mus musculus) T ik kiss1
K kiss1r F2iR R K (Luque ef al, 2007), [ERE, YLK
WREAR T K BN Il kiss1 BOFEA &, HIBE N T kiss1r
i) 25 i (Castellano er al, 2005), fEfZEd, YUk 15d
FEGEN MR SRR E WD, BT T BN kiss2 )
kiss2r () FRIEIK, BX B 1 kiss2 S kiss2r HFRIRK
SETCH M (Mechaly et al, 2011), [AFE, PURWEIE N T
BRI e kissl . kiss2. kisslr B kiss2r B3R
JKF-(Escobar et al, 2016), & LRk, PUEXTmHFLE
Ftas kiss/kissr REVAFTHEERRH, ZR5%
A RE A W 7L 2 N A8 2K B - e AR v R A SR A
M. Ik, Kiss/KissR RGEMRS 5 T M0AEFEE R
AARTIAT, 72— IRADISE

7 NG

Kiss /& —Fh Z IWREMI M 2K, B A Fo i~ 4 —
R Z K S 5 TR s Ay . Bar, R
BEAEZ b % e T Kiss/KissR 240, (HHAE
0 2 A R R R ORS AR F EE— Y5 Kiss
T 4 T A I R 0 I e R R 3k M5 5 5 S ML )
IR EMN— L 5E 3 Kiss RS 50K EE R L
YERIHLEI M A B ; Kiss 5HAWK F(H4n GnIH,
GnRH 45)Z [al 4nfo] BAE , 7 A 58 45 KO8 2 A5
S R R A A B A AT A, A
FIRPURI A RETE I T Kiss 2 5mZEm . K
FACE PR R . RS A5 T 2 Kiss MHZ
RBRFIEHE IR, JFXT Kiss MAETI2EThfE . (84S
ML LA B kiss/kissr Feik AR R A TAEFG I8, 1
T AATIXF Kiss/KissR R 4825 5 a2 H: 5l JE # ML
BN, HJREEFR RIS %
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Abstract Kisspeptin (Kiss or Kp), a novel physiologically active peptide encoded by the KISS1/Kiss1
gene, activates its cognate receptor KissR (also known as GPR54) in various target tissues to exert
disparate functions, including inhibition of tumor metastasis and control of reproductive function. The
KISS1 gene was originally isolated from human melanoma and breast cancer cells, and kisspeptin was
initially called metastin in consideration of its suppressive effects on tumor growth and metastasis. With
the exception of the platypus, a mammalian monotreme, which has two forms of kisspeptin genes (Kiss/
and Kiss?2), there is only one ligand, Kiss/, and its receptor, Kiss/R in placental mammals. However, this
situation is different and even complex in non-mammalian species. Three kiss/kissr genes were described
in amphibians, while searches in the chicken genome databases failed to identify these paralogous genes.
To date, multiple forms of kiss/kissr genes have been identified in many teleosts, including Cypriniformes,
Perciforms, Pleuronectiforms, Tetraodontiforms, Beloniforms, Scorpaeniformes, Salmoniformes and
Gadiformes. A dual kisspeptin system, kissl/kisslr and kiss2/kiss2r, have been detected in medaka,
zebrafish, goldfish, chub mackerel, striped bass, and European sea bass, while only kiss2/kiss2r was
identified in orange-spotted grouper, grass puffer, Nile tilapia, Atlantic halibut, Senegalese sole, and
half-smooth tongue sole. In addition, the physiological relevance and functions of the Kiss/KissR system
for the neuroendocrine regulation of reproduction remains to be established in fish. It should be noted that
the mechanisms underlying the actions of Kiss on the hypothalamo-pituitary-gonadal (HPG) axis are still
far from being fully understood. Given the multiple forms of kiss and kissr genes obtained in teleosts, the
regulation of fish reproduction by the Kiss system is even complex. This review briefly summarized the
progress of research on Kiss and its receptors, with special emphasis on the physiological functions of
Kiss in fish, the signaling transduction pathways as well as the regulation of kiss/kissr gene expression.
We hope that this review will contribute to future studies.

Key words Fish; Kisspeptin; kisspeptin receptor; Reproduction; Signal transduction; Regulation of

gene expression
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